SUMMARY Chlamydial eye infection was detected in 28 of 983 ophthalmological patients with conjunctivitis or keratoconjunctivitis, with a peak frequency of over 9% in patients aged 16-20 years and with decreasing frequency thereafter. In patients aged 1 to 15 years chlamydial conjunctivitis was not observed. Chlamydial eye infection could not be detected in patients at a venereal diseases clinic, though chlamydial genital infection was rather frequent in these patients. Nor was Chlamydia trachomatis found in the eyes of healthy young adults. In patients with proved chlamydial conjunctivitis unilateral symptoms were the rule. Pseudoptosis was the most conspicuous presentation in two cases. A prolonged course can be expected in chlamydial eye infection if the condition is unrecognised and effective treatment delayed. The venereal background of the condition must also influence the management.
Infections by Chlamydia trachomatis are now considered to be one of the major causes of sexually transmitted diseases in the industrialised countries. Besides genital infections, which constitute a considerable public health problem, C. trachomatis may cause eye infections. Chlamydial eye infections have been observed in sexually active young adults and in neonates, where the infection has been transmitted to the infant from the mother. The clinical features include conjunctivitis with papillary and follicular reaction (inclusion conjunctivitis); corneal lesions (keratitis punctata); and invasion of the cornea by blood vessels (pannus), a condition indistinguishable from trachoma.'2 Tarsal scarring may eventually develop in some cases. Follicles are seldom found in infants, as tarsal lymphoid tissue is scarce.
Chlamydial disease of sexual origin with genital and eye manifestations has been designated paratrachoma. Classical endemic trachoma can usually be separated from paratrachoma on epidemiological, serological, and often clinical grounds. Endemic trachoma is usually seen as an intrafamilial infection Correspondence to Rolf Ronnerstam, MD, Department of Ophthalmology, Nassjo Hospital, S-571 00 Nassjo, Sweden. in underprivileged areas of the world, with the highest incidence in early childhood.3 Recurrences and reinfections, usually within the family group, are part of the disease. Chlamydial strains isolated from patients with endemic trachoma usually belong to the serovarieties A, B, Ba, and C. Strains of genital origin can generally be assigned to the serovarieties D-K, with few exceptions.4
The causative role of C. trachomatis in inclusion conjunctivitis has been established by experimental inoculation of the eyes of volunteers.5 The venereal nature of inclusion conjunctivitis has also been repeatedly confirmed.' In some situations, however, eye-to-eye transmission seems likely or at least has been suggested for example, siblings and relatives to infants with inclusion blenorrhea, and medical personnel.;" Chlamydial eye infection has also been associated with swimming pool bathing."2 Chlamydial isolation. Cotton-wool tipped swabs were used to get specimens for isolation of C. trachomatis. Swabs were placed in a transport medium of sucrose-containing phosphate buffer (2 SP), which was used to inoculate cell cultures of irradiated McCoy cells on round cover slips. Each specimen was inoculated in duplicate. After incubation at 37°C for 72 hours typical chlamydial inclusions were detected after iodine staining.
Results
Ophthalmological patients. Of the 983 patients examined for C. trachomatis in the eyes 61% were females; they included patients of all ages from 1 year upwards. Chlamydial eye infection was demonstrated in 28 patients, of whom 64% were females. As seen in Table 1 Prevalence ofchlamydial eye infection in patients attending an eye clinic, a VD clinic, and in healthy persons 387
Eye symptoms had persisted for days to several months when chlamydial eye infection was confirmed. The mean duration of symptoms was about five weeks when proper diagnosis was secured.
One of the women developed chlamydial eye infection a few days after the same condition had been diagnosed in her baby. A male patient revealed that he and his fiance had the same symptoms from the eyes, but a chlamydial isolate could be secured only from the man, as his girl friend lived in another town.
Patients with chlamydial eye infection were treated with oral doxycyclin 100 mg a day for nine days. One nursing mother was given erythromycin 1 g a day instead. Topical chloramphenicol or chlortetracycline hydrochloride eye ointment was also used regularly to prevent possible superinfection. With this regimen the infection subsided and signs of activity had disappeared within 2-3 weeks. Follicles and corneal non-active opacities could be detected for weeks to some months after systemic treatment was finished. Twenty-three patients with chlamydial eye infection could be followed up until the condition healed, which took on average about two months after diagnosis. Nine patients had control cultures taken on average 13 days (range 2-30 days) after treatment, which were all negative. STD patients. Of the 855 patients examined by genital and eye swabs for chlamydial infection 67% were males, of whom 104 had genital chlamydial infection. C. trachomatis was detected in genital swabs among 55 of 281 females. In no case was chlamydial eye infection demonstrated. The mean age of males with genital chlamydial infection was 27 years and 24 years for females with C. trachomatis infection.
Healthy adults. Swabs from the eyes for chlamydial isolation were obtained from 127 healthy employees. C. trachomatis was not isolated in any case. Of this group 80% were females. The mean age in the whole group was 20 years.
Discussion
Chlamydial eye infection was found with the highest frequency among young adults at 20 to 25 years of age. This is the same age at which genital chlamydial infection was most common among the VD patients. Chlamydial salpingitis and genital chlamydial infections in puerperal women in our series are also most prevalent at 15 to 25 years of age.'3'4 Although C. trachomatis was not uncommon at these ages among the ophthalmological patients, it was not isolated from the eyes of any of the 855 VD patients, of whom 159 had genital chlamydial infection. In patients with chlamydial eye infection more than half of those examined had concomitant genital chiamydial infection. In the VD patients we detected genital chlamydial infection in 18% of male patients and 20% of females. In earlier studies we found genital infection by C. trachomatis in 25% of the female patients at the VD clinic, in 5% of women at a health care centre,'5 and in 2.4% of puerperal women. 14 These figures demonstrate a much higher frequency of genital chlamydial infection among the ophthalmological patients with chlamydial eye infection than for the average population and underline the venereal nature of chlamydial eye disease. Asymptomatic carriers of C. trachomatis in the eyes seem to be uncommon in VD patients and healthy adults and would suggest that, when present, chlamydial eye infection is generally accompanied by disquieting symptoms from the eyes. Therefore these patients are often seen by the ophthalmologist and not by the venereologist or the gynaecologist, though genital symptoms may also be present. It is also noteworthy that other pathogenic bacteria were not disclosed in 26 of the 28 cases with chlamydial conjunctivitis. In two cases bacterial cultures were not performed.
One case with chlamydial conjunctivitis was encountered in which non-venereal transmission may have occurred. Chlamydial eye infection developed in a nursing mother a few days after chlamydial conjunctivitis had been confirmed in her 2-weeks-old baby. Autoinfection in the mother is possible, but eye-to-eye transmission between infant and mother also seems likely.
It seems that chlamydial eye infection is manifested in a minority of patients with chlamydial infection. In our laboratory, which has about 700 to 800 chlamydial isolates a year, 7 to 10 come from adults with chlamydial conjunctivitis. A rough estimate would then be that between 1 and 2% of chlamydial infections are accompanied by eye symptoms.
Symptoms were unilateral in the majority of cases, indicating that autoinfection from one eye to the other is limited. In two cases unilateral pseudoptosis without other signs of cranial nerve paralysis was the most conspicuous symptom. The pseudoptosis was due to subtarsal swelling and follicles and disappeared completely after treatment.
It was also evident that symptoms could persist for weeks and months if a correct diagnosis and treatment were delayed. In our material the proportion of patients with longstanding eye symptoms may be exaggerated, as these patients were more likely to be examined for chlamydial infection. On the other hand they show that chlamydial conjunctivitis may have a lingering course, involving repeated consultations, if the true nature of the condition is not R Ronnerstam, K Persson, H Hansson, and KRenmarker suspected and proper therapy therefore not given. After effective treatment corneal inactive opacities persisted, in some cases for several weeks before they resolved in all the 23 patients whom it was possible to follow up.
Treatment must aim at eradication of chlamydial infection in both the eyes and the genital tract. This goal can be achieved by systemic therapy with either tetracyclines or erythromycin, probably with similar efficacy. In pregnant women or nursing mothers tetracyclines must be avoided. Erythromycin is therefore the obvious choice in these special situations. Consorts to patients with chlamydial conjunctivitis are very likely to have genital chlamydial infection. Chlamydial salpingitis and perhaps infertility in the female is probably the most ominous aspect of chlamydial infection, which should be remembered when dealing with infections by C. trachomatis. 
